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FOREWORD 

This  bibliography of NACA report;s relating t o  aircraft control and 
guidance  systems has been prepared as a means of ass i s t ing   in   the   codi -  
f ica t ion  and dissemination of tecnnical  information i n   t h i s  important 
and rapidly expanding f i e l d .  The need f o r  a bibliography of t h i s  nature 

I has  been  expressed by representatives of t h e  aircraft industry concerned 
wi th  control system  design, i n   pa r t i cu la r   t hose  who are members of t h e  
WCA Subcommittee on Stab i l i t y  and Control. . 

This  report l i s ts  pertinent NACA papers  presenting  research  results 
which have a direct bearing on control system  design and  performance for 
both  piloted and automatically  controlled  aircraft.  Limited  reference 
is also made t o  NACA reports on a i r c r a f t  engine  controls and t o  research 
techniques and instrumentation  pertinent to the  study of control systems 
and a i r c ra f t  dynamics i n  flight.  Reports  published between January, 1949, 
and April, 1954, a r e  Hsted i n  chronological  order  and  cro66  referenced 
where appropriate  according to  the  subject  headings  given  in  the  Index 
on the  following  page. 

It may be noted that NACA reports concerned  with  purely aerodynamic 
aspects of control system  design,  such a6 control  effectiveness and  hinge 
moments,  damping derivatives of wings and bodies,   etc. ,  are not  included 
in   this   bibl iography.  However,  two NACA reports summarizing recent  infor- 
mation on controls may be of i n t e r e s t   i n  this regard. These reports are 
RM L53Il7a, en t i t l ed  "Recent Information on Flap and Tip  Controls , I '  by 
Douglas R. Lord and K. R. Czarneckf, and RM L53124aJ en t i t l ed  "Data on 
Spoiler-type  Ailerons," by John G. Lowry. 
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Manual Flight  Control Systems 

Control  boost , a r t i f i c i a l  feel , l imit ing 

Ph i l l i p s ,  William H.: Theoretical  Analysis of Some Simple  Types of 
Acceleration  Restrictors. NACA TN 2574, 1s1. 

Mathews , Charles W. , Talmage,  Donald B. , and Whitten, James B. : Effects 
on Longitudinal  Stabil i ty and Control  Characterist ics of a Boeing 
B-29 Airplane of Variations  in  Stick-Force and Control-Rate  Character- 
i s t i c s  Obtained Through U s e  of a Booster in the  Elevator-Colrtrol System. 
NACA Report 1076, 1952. 

Campbell, John P., Hunter,  Paul A., Eewes, Donald E., and  Whitten, James B.: 
Fl ight   Invest igat ion of the  Effect of Control Centering Springs on t h e  
Apparent S p i r a l   S t a b i l i t y  of a Personal-mer  Airplane.  NACA Report 1092, 
1952. 

Brown , B. Porter  , Chilton , Robert G. , and Whitten , James B. : Flight  
Investigation of a Mechanical Fee l  Device in  an  Irreversible  Elevator 
Control System  of a Large Airplane. NACA Report 1101, 1932. 

Adams, James J., and Whitten, James B.: Tests of a Centering  Spring Used - as an A r t i f i c i a l   F e e l  Device on the  Elevator of a Fighter  Airplane. 
NACA RM ~ 5 x 1 6  , 1952. 

Matthews, Howard F. , and Schmidt, Stanley F. : A Theoretical  Study of t he  
ETfect of Control-Deflection and Control-Rate  Limitations on t h e  Normal 
Acceleration and Roll Response of a Supersonic  Interceptor. NACA 
RE.4 A 5 3 B u ~  1953. 

Abramovitz , Marvin , Schmidt , Stanley F. , and Van Dyke , Rudolph D. , Jr. : 
Investigation of t h e  U s e  of a Stick  Force  Proportional to Pitching 
Acceleration  for  Normal-Acceleration Warning. NACA RM A53E21, 1953. 

Phi l l i p s ,  William H., Brown, B. Porter,  and Matthews, James T., Jr.: 
Review and Investigation of Unsatisfactory  Control  Characteristics 
Involving  InstabiUty of PFLot-Airplane  Combination  and Methods f o r  
Predicting  These DifficdLies From Ground Tests. NaCA RM L53F17aJ 
1953 - 

Sternf ie ld ,  Leonard: Several  Factors  Affecting Roll Control Systems of 
Interceptors.  NACA RM L53122aJ 1933. 
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Manual Flight  Control Systems (Continued) 

Human p i lo t   charac te r i s t ics  

Phi l l ips ,  William H., and Cheatham, Donald C.: Abi l i ty  of P i l o t s   t o  
Control Simulated  Short-Period Yawing Oscillations.  . NACA RM L5OD06, 
1950. 

. . .  

Beckhardt,  Arnold R., Harper, John A.,  and Alford, William L.: A 
Preliminary  Flight  Investigation of the  Effect of Snaking Oscillations 
on the   P i lo t s '  Opinions of the  Flying  Qualities of a Fighter  Airplane. 
NACA FU4 L5OE17a, 19.50. 

Cheatham, Donald C .  : A Study of the  Characterist ics of Human-Pilot 
Control Response t o  Simulated  Aircraft  Ikteral  Motions. NACA 
RM L52C17, 1952. 

Abramovitz,  Marvin,  Schmidt, Stanley F., and V a n  Dyke, Rudolph D., Jr.: 
Investigation of the  Use of a Stick Force  Proportional t o   P i t ch ing  
Acceleration  for.Nom1-Acceleration Warning. NACA RM A53E21, 1953. 

Phi l l ips ,  William H., Brown, B. Porter,  and Matthews, Jamee T.,  Jr.: 
Review and Investigation of Unsatisfactory  Control  Characteristics 
Involving  Instabil i ty of --Pilot-Airplane Combination  and  Methods- f o r  
Predicting These DXfficulties From Ground T e s t s ,  . NACA RM L53F17a, 
1953 
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Requirements 

Phi l l ips ,  William H.: Appreciation and Prediction of Flying Qualities. 
NACA Report 927, 1949. 

huffman, William M., Idddell,  Charles J., Jr., Smith,  Allan, and Van  Dyke, 
Rudolph D . , Jr . : A n  Apparatus f o r  Varying Effective Dihedral in   F l igh t  
with  Application t o  a Study of Tolerable  Dihedral on a Conventional 
Fighter  Airplane. NACA Report 948, 1949. 

Liddell,  Charles J., Jr., Van  Dyke,- Rudolph D.,  Jr., and Heinle, Donoval R.: 
A Flight  Determination of the  Tolerable Range of Etffective  Dihedral on a 
Conventional  Fighter  Airplane. NACA TN 1936, 1949. 

Beckhardt,  Arnold R., Harper, John A . ,  and  Alford, William L.: A Prelim- 
inary  Flight  Investigation  of  the Effect of Snaking Oscillations on t h e  
Pilots' Opinions of the  Flying Qualities of a Fighter  Airplane. NACA 
RM L5OE17a, 1950. 

Liddell,  Charles J., Jr., C r e e r ,  Brent Y., and V a n  Dyke, Rudolph D., Jr.: 
A Flight Study of  Requirements for   Sat isfactory  Lateral   Osci l la tory 
Characterist ics of Fighter Aircraf t .  NACA RM ~ 5 m 6 ,  1951. 

Mathews, Charles W., Talmage, Donald B.,  and  Whitten, James B.:  Effects 
on Longitudinal  Stability and Control  Characteristics of a Boeing 
B-29 Airplane of Variations  in  Stick-Force and Control-Rate  Character- 
i s t i c s  Obtained Through U s e  of a Booster i n   t h e  Elevator-Control System. 
NACA Report  1076,  1952. 

Brown, B. Porter , Chilton, Robert G. ,  and  Whitten, James B. : Flight 
Investigation of a Mechanical Feel Device i n  an Irreversible  Elevator 
Control System of a Large Airplane. NACA Report U-01, 1952. 

A d a m  , James, Jr., and  Whitten, James B. : Tests of a Centering  Spring 
Used as an Artificial Feel Device on the  Elevator of a Fighter  Airplane. 
NACA RM L5X16 , 1952. 

Phi l l ips  , William H. , Brown, B. Porter , and Matthews, James T. , Jr. : 
Review and Investigation of Unsatisfactory  Control  Characteristics 
Involving  Instabil i ty of Pilot-Airplane Combination and Methods fo r  
Predicting These Dif f icu l t ies  From  Ground Tests. NACA FM L53F17a, 
1953 - - 

Anderson , Seth B . : Correlation of Fl ight  and Wind-Tunnel Measurements 
of Roll-Off i n  Low Speed S t a l l s  on a 3 5 O  Swept-Wing Aircraf t .  NACA - 
RM A53G22, 1953- - I.. - - - 
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Flying and Eandling Characterist ics (Continued) 

Tracking 

Winograd, Lee, and Van Dyke, Rudolph D., Jr.: Flight  Determination of 
the  Effects of Rudder-Pedal-Force Characterist ics on the  Aiming Error 
i n  Azimuth of a Conventional  Fighter  Airplane. NACA FM A'jODO6, 195G. 

Cheatham, Donald C.,  Mathews, Charles W., and REuper, John A.:  A study 
of V i s u a l  Interception  Attacks. on a . N o e e u v e r i n g  A i r p l a n e  .Target. 
NACA RM L53E01, 1953. 

. .  . . .  

Kuehnel, Hehut  A . ,  Beckhardt, Arnold R., and Champine, Robert A. : A 
Flight  Investigation of the  Effects of Varied Lateral Darqpfng on the 
ETfectIveness of a Fighter Airplane as a G u n  Platform. . NACA RM L53F08a, 
1953. -- 

Rathert , George A., Jr . : The Effect of S tab i l i t y  and Control  Character- 
i s t i c s  on the  Tracking  Effectiveness of Airplanes. Paper  presented at 
MAGA Conference  on.Aerodynamics of High-speed Aircraf t ,  July 8-10, 1 9 3 .  

McNeill,  Walter E., Drinkwater,  Fred J., In, and Van Dyke, Rudolph D., 
Jr.: A Flight Study of the  Effects  on Tracking Performance of Changes 
in  the  Lateral-Oscil latory  Characteriatics of a Fighter  Airplane. NACA 
RM A53Hl0, 1953. ' . .  

. .  - 
..  " 

Rathert, George A.,  Gadeberg, Burnett E. ,. and Z i f f ,  . H & a r d  L. : An 
. .  

Analysis of the Tracking Performances of Two Straight-Wing and Two Swept- 
Wing Fighter  Airplanes  with  Fixed  Sights i n  a Standardized  Test Maneuver. 
NACA RM A33Hl2, 1953. 

. .. 

c 
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General  flying and handling  quali t ies 

Johnson,  Joseph L. : A Theoretical  Investigation of t he  Dynamic Lateral 
Osci l la tory  Stabi l l ty  of an Airplane Having a 60° T r i a n g u l a r  Wing. 
NACA EM LgAO4, 1950. 

Queijo, M. J., and Michael, W. IT., Jr.: Analysis  of the  Eefects of 
Various Mass, Aerodynamic, and Dimensional  Parameters on the  Dynamic 
Latera l   S tab i l i ty  of t h e  Douglas D-358-2 Airplane. NACA RM LgA24, 
1949 - 

D o n l a n ,  Charles J., and €Culm, Richard E. : zistimated Transonic Plying 
Qualities of EL Tailless A i r p l a n e  Based on a M o d e l  Investigation. NACA 
RM LgDo8, 1g49. 

k v e l l ,  J. Calvin, and  Lipson, Stanley: A n  Analysis of the  Effect of 
Lift-Drag  Ratio and Stalling Speed on kding-Flare   Charac te r i s t ics .  
NACA TN 1930, 1949. 

Faber,  Stanley: Camparison of Effectiveness of Coordinated T u r n s  and 
Level Sideslips  for  Correcting  Lateral  Displacement During Landing. 
Approaches. NACA RM LgI29, 1 9 9 .  - 

Polhamus, Edward C. : A Study of t h e  Dynamic Stability of t h e  Bell 
X-1 Research  Airplane. NACA RM LgKOka, 1950. 

Mitcham, Grady L., Stevens,  Joseph E., and Norris,  Harry P.: Aerodynamic 
Characterist ics and Flying Qualities of a Tailless Triangular-Wing 
Airplane  Configuration as Obtained  from Fl ights  of Rocket-Propelled 
Models a t  Transonic and Low Supersonic Speeds. NACA RM Lgu37, 190. 

Taknage, Donald B., Reeder, John P., and  Matthews, Ruth G.: Fl ight  
Investigation of Longitudinal  Stabil i ty and Control  Characteristics 
and Stal l ing  Character is t ics  of a C-54D Airplane. NACA RM L g E l ,  1 B O .  

Bennett, Charles V. : Theoretical   Investigation of the  Dynamic Lateral  
Stabi l i ty   Character is t ics  of t he  Douglas X-3 Research A i r p l a n e ,  Study 
41-B. NACA RM ~ 5 0 ~ 2 8 ,  1950. 

Sadoff, Melvin,  and Sisk, Thomas R.: Longitudinal-Stability  Character- 
i s t i c s  of t he  Northrop X-4 Airplane ( U W  No. 4-6-67") . EACA RM A5OD27, 
1950 - 

T""' - - -  - 



8 NACA FN 54FOl 

Flying and Handling Characteristics  (Continued) 

General  flying  and handliw qualities  (continued) 

Michael,  William'H.,  Jr., and aeijo, M. J.: Supplementary  Analysis of 
the  Dynamic  Lateral  Stability  Characteristics of the Bell X-2 Airplane 
as Affected  by  Variations in Mass and  Aerodynamic Parweters. NACA 

.. 

RM ~50~08, 190. 

Mitcham,  Grady L., and Blanchard, Willard S., Jr-.: Summary of the  Aero- 
dynamic  Characteristics  and Flying Qualities  Obtained From Flights of 
Rocket-Propelled Models of an Airplane  Configuration  Incorporating a 
Sweptback  Inversely  Tapered  Wing  at  Transonic  and  Low-Supersonic  Speeds. 
NACA RM ~50~18a, 1950. 

Heinle,  Donovan R.: Effect of Dihedral  Change on the  The-oretical  Dynamic 
Lateral  Response  Characteristics of a Low-Aspect-Ratio  Straight-Wing 
Supersonic  Airplane.  NACA RM A5OHO2, 1930. 

- 

Sadoff,  Melvin,  and Sisk, Thomas R.: Summary  Report of Results Obtained 
During  Demonstration  Tests  of  the Nor$hrop X-4 Airplanes.  NACA 
RM ~50101, 1950. 

Johnson, Joseph I,.: The  EFfect  of Mass Distribution on the  Low-Speed * 

Dynamic  Lateral  Stability  and  Control  Characteristic6 of a Model  With 
a 60° Triangular Wing. MACA RM LSOKLO, 131. 

Stough, Carl J., and Kadfman, William M.: A Flight  Investigation  and 
Analysis of the  Lateral-Oscillation  Characteristics of an Airplane. 
NACA TW 2195, 1m. " - 

-I . . .  

Hewes,  Donald E.: The  Effects of Mass Distribution  on  the  Low-Speed 
Dynamic  Lateral  Stability and Control  Characteristics of a Model with 
a 4 5 O  Sweptback Wing. NACA TN 2313, 1951. 

Stillwell, W. H., and  Wilmerding, J. V.: Flight  Measurements  With  the 
. .  

Douglas D-558-11 (BuAero No. 37974) Research  Airplane,  Dynamic  Lateral 
Stability.  NACA FM L51C23, 1951. 

McNeill,  Walter E., and  Cooper,  George E.: A Comparison of the  Measured 
and  Predicted  Lateral  Oscillatory  Characteristics of a 35O Swept-Wing 
Fighter  Airplane. WCA RM ~5x28, 191. . .  

Sadoff,  Melvin,  Roden,  William S., and  Eggleston, John M.: Flight  Investi- 
gation of the  Longitudinal  Stability  and  Control  Characteristics  of  the 
Douglas D-558-1 Airplane  (BuAero No. 37972) at  Mach  Numbers up to 0.89. 
NACA RM L5JDl.8, 191. 

* 
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General  flying and handling  qualities  (continued) 

Sadoff,  Melvin, AnJsenbruck,  Herman O., and O'Bare, William: Stab i l i t y  
and Control Measurements Obtained  During USAF-NACA Cooperative  Flight- 
T e s t  Program on the  X-4 Airplane (USAF No. 46-677). NACA RM A51RO9, 
1951 

Campbell, John P., Eunter,  Paul A., Hewes, Donald E., and Whitten, James B.: 
Flight  Investigation of the  Effect  of Control  Centering Springs on the  
Apparent Sp i r a l   S t ab i l i t y  of a P e r s o n a l - h e r  A i r p l a n e .  NACA Report 1092, 
1952. 

Crane, H. L., Beckhardt, A. R., and Matheny, C. E.: Flight Measurements 
of the  Lateral S tab i l i t y  and Control  Characteristics of a High-speed 
Fighter  Airplane. NACA RM L52Bl4, 1952. 

Child6 , Joan M. : Flight Measurements of the  Stabi l i ty   Character is t ics  
of t h e  Bell X-5 Research  Airplane in   S ides l ips  at 59O Sweepback. NACA 

L5m3bJ l953. 

Finch , Thomas W. , and  Briggs , Donald W. : Preliminary  Results of &a- 
b i l i t y  and Control  Investigation of t h e  B e l l  X-5 Research  Airplane. 
MACA RM L52KI-a , 1 9 3 .  

Ankenbruck, Herman O. ,  and Dahlen,  Theodore E.: Some Measurements of 
Flying  Qualities of a Douglas D-558-11 Research  Airplane  During Fl ights  
t o  Supersonic  Speeds. NACA FM L53A06, 1 9 3 .  

Finch, Thomas W., and Walker, Joseph A.: Flight Determination of t he  
Static  Longitudinal  Stabil i ty Boundaries of t he  Bell X-5 Research A i r -  
plane with 59' Sweepback. NACA RM L53AO9b , 193. 

Sisk, Thomas R. ,  and Mooney, John M.: Preliminary Measurements of S t a t i c  
longi tudinal   Stabi l i ty  and Trim f o r  the  XF-92A Delta-Wing Research A i r -  
plane in  Subsonic and Transonic Flight. NACA RM L53B06, 1953. 

Bihrle, William, Jr., and Stone, Ralph W., Jr.: Analytical  Studies of 
the Response t o  Longitudinal  Control of Three Airplane Configurations 
i n  Landing  Approaches. NACA FM L53B10, 1953. 
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Flying and Handling Characteristics  (Continued) 

General f lying and handling  qualities  (continued) 

Finch, Thomas W.:  A Flight  Inveatigation of the  Effects of Inclination 
of t h e  Principal Axis of Iner t ia  on the Dynamic Lateral S tab i l i ty  of the  
Republic XF-.91 Airplane. PZACA RM ~53128, 1953. 

Ankenbruck, Herman 0.: Determination of Longitudinal  Stabil i ty  in Super- 
sonic  Accelerated Maneuvers f o r  the Douglas D-558-11 Research  Airplane. 
NACA RM ~53~20, 1953. 

Campbell, John P., and McRinney,  Marion O., Jr. : A Preliminary Study of 
the  Problem of  Design'ing High-speed Airplanes With Satisfactory  Inherent 
Damping of the  Dutch Rol l  Oscillation. NACA . T N  3035, 1953. 

Assadourian,  Arthur, and Harper, John A . :  Determination of the  Flying 
Qualities of the Douglas E - 3  Airplane. NACA TN 3088, 1953. 
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Flying and Handling Characterist ics (Continued) 

Control and airplane  response  s ta t is t ics  

Hamer, Harold A., and  Henderson, Campbell: Time Histories of Maneuvers 
Performed with an F-86A Airplane During Squadron Operations. NACA 
RM ~ 5 1 ~ 3 0 ,  1952. 

Huss , Carl R.,  Andrews , William H. , and Hamer,  Harold A. : Time-History 
Data of Maneuvers Performed  by a McDonnell  F28-2 Airplane  During. 
Squadron Operational Training. NACA F N  L32B29, 1932. 

Henderson, Campbell, Thornton, James, and Mayo, Alton:  Time-History Data 
of  Maneuvers Performed  by an F-86A Airplane  During Squadron Operational 
Training. NACA RM L52Cl9, 1952. 

Huss, Carl R.,  Fisher, Raymond A., and Gainer,  Patrick A.: Time-Eistory 
Data of Maneuvers Performed by a Lockheed F-*B Airplane During Squadron 
Operational  Training. NACA RM L53B27, 1933. 

Hamer ,  Harold A. , and Mayo , Alton P. : Time-History Data of Maneuvers 
Performed by a Republic F & G  Airplane During Squadron Operational 
Training. NACA RM L33C27, 1953. 

Mayer, John P., Euss, Carl R., and Eamer, Harold A.: Preliminary  Results 
From a Limited Investigation of t he  Use of Controls  During  Service 
Operational  Training with Fighter  Airplanes. NACA RE4 L53D22 , lB3. 

Cheatham, Donald C.,  Mathews, Charles W., and Harper, John A.: A Study 
of Visual  Interception  Attacks on a Nonmaneuvering Target. NACA 
RM L53E01, 1 9 3 .  

Mayer, John P., Hamer ,  Harold A. ,  and Huss, Carl R.: A Study  of t he  Use 
of Controls and the  R e s u l t i n g  Airplane Response During Service  Training 
Operations of Four Jet Fighter  Airplanes. NACA RM L53L28, 1954. 
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Automatic Control 
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Automatic s tab i l iza t ion  

Schade,  Robert 0. : Langley Free-Flight-Tunnel  Investigation of the 
Automatic Lateral Stabil i ty  Characterist ics of EL Model Equipped with 
a Gyro Stabilizing U n i t  Tha t  Provided  Either  Flicker-Type o r  Hunting 
Control. NACA RM L8K04, 1949. 

Sternfield,-Ieonard:  Effect of Automatic Stabi l izat ion on the  Lateral  
Oscil latory  Stabil i ty of a Hypothetical  Airplane at Supersonic  Speeds. 
NACA TN r818, 199. 

Jones,  Robert T., and Sternfield,  Leonard: A Method for Predicting  the 
S t a b i l i t y   i n  Roll of Automatically  Controlled  Aircraft Based on the 
Experimental  Determination of the  Characterist ics of an Automatic 
P i l o t .  NACA TN 1901, 199. 

Beckhardt , Arnold R. : A Theoretical  Investigation of the  Effect on the 
Lateral  Oscillations of an Airplane of an Automatic Control  Sensitive 
t o  Yawing Accelerations. NACA TN 2006, 1950. 

Bennett,  Charles V.: Theoretical  Investi&tion of the Dynamic Lateral  
Stabi l i ty   Character is t ics  of the  Douglas X-3 Research  Airplane,  Study 
41-B . NACA RM L5OB28, 1950 

Sternfield,  Leonard, and Gates, Ordway B., Jr.: A Theoretical  Analysis 
of the EXfect  of Time Lag i n  an Automatic Stabi l izat ion System on the 
Lateral   Oscil latory  Stabil i ty of an  Airplane. NACA Report lOl8, 1951. 

Jones,  Arthur L., and  Briggs, Benjamin R.: A S h e y  of S t a b i l i t y  Analysis 
Techniques fo r  Automatically  Controlled  Aircraft. NACA TN 2275, 1951.- 

Gates, Ordway B., Jr., and Schy, Albert A. : A Theoretical Method of 
Determining the  Control  Gearing and Time Iag Necessary for a Specified 
Damping of an Aircraft Equipped with a Constant-Time-Lag Autopilot. 
NACA TN 2307, 1951. 

Smaus, Louis H., and Stewart, Elwood C.: Pract ical  Methods of Calculation 
Involved i n   t h e  Experimental  Study of an  Autopilot. and the  Autopilot- 
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